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INTRODUCTION

SclerctiLntlrolJ'tiiSlcctheincitantoffootrotofgroundnutaldsugarbcetinrecentyearscausesconsidcrable
darnage resuliing rn loss ol-production under favourable conditions chemical control in one hand has

b".oi" 
^n." "rl"nsive 

antl hazardous while brceding ofresistant viuieties is considered a long term

pr,r*Jr.a- g-f"gi.rl oontrol, therefore. has tllus become more popular world wide (weller' I988) mainly

iuc to its non-hazardous etlecL to nearby ecosysterns. The prinrary necessity is to select potentlal

brocontrol agent through vigctrous screenrng both under laboratory and field conditions ln this aspects' a

large numbe-r ol Bacillirsspp have earlier been repofied to possess inhibitory propcrties agarnst anurnber

oi iiunt pott og"n. {egarwal "l 
a/., t978: Hedgeer,/1,1980' Filippicra1 l987iEL-Kaslm"1'I1' 199t;

t iido,nrn 
"nd-Ror.atl 

tSg:). In the present experil ent an i/? I ?r-o study was made followrng difltlent

lechniques 10 explorefurther the antagonistic properties ofsolne isolates ot'Bacillrrs spp againstsrcfiisil

NIATERIALS AND METHODS

The isolates viz. S 
r r. S,. and S,, were collected tiom rhizosphere soll of groundnut crop 1n Nadia district

otw".t B"ngot ani s,,lwas obiained from contaminated fungal culture under laboratory condition (Ray,

1994).

Serial sorl dilution ptating was made following the technique descrtbed by Johnson and Curl ( 1972) using

so il ex t.ac t agar niediur; (B unt and Rovira. I 955) Puritlcation of the bacterial isolates were made by

strcaking and-restreaking on agar plates' till a single celled colony was obtalned The cultures were finally

maintaiied in pDA/NA;lants at 5,,C for future use. S. /o/-/sli was isolated from in1'ected groundnut plants

(C.V. - J.L ,2.1) For esrablislxnen r of suppressive dft-ect ofthe isolated bacteria, several Ir? uir? tcchniques

\r'ere used against the ta-rget pathogen as described below



1 OO 
Otsclerotium tolfsii Src'c'

(a) tnhibitio d gtou'th of ho$ Palho|enthrough ctoss irloculation studies

opPosite side ofthe PDAplates and

d were then sEeaked along the straight

d at 30'l l'C for 5-7 days The plates

n growth of the Pathogen

(b) tnhibilion zone tech ique using bacterial plug inoculation

Potato - dextrose - agar at 45"C was seeded with l 0 ml ofbacterial suspension' poured into sterilised

;;.rl;;;il";?; io sotiorrv' mese ptates were incubated for 48 h at 30 t l'c'

laced centrally on PetriPlates

::,iJ;'sHIst'JfliHiil:
zone, if anY.

( c) Gtowth inltibilion oJ the parhogen bt cuhure filtrates oJ \ntagonist bacte ia

ondition'

(d) tnhibitio in gennination of scle rctia

and another part was left unautoclaved'

at2 days interval'

(c) hlhibitiott ofP'tthogenwith culture fibrates by agar difrusio technique
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(f) Itthibito4, effect oJ cubu re rtlta tes thrcugh intoxication of medium

Freshly prepared autoclaved and unautoclaved culture filtrates of4 isolates (Sr7, Sr2, S u and SrJ were made

following methods described ea ier. cool, melted PDA medium were poured in sterilised Petriplates

aseptically and was allowed to gel. The culture filfiates (both autoclaved and unautoclaved with respective

controls with sterilised and non-sterilised distilled water) wele seperately poued ilt each Petriplates @ I 5

ml/plare with sterilised pipette. The cultue filrrates were covered with a thin layer ofcool, melted PDA

medium and allowed to solidify. six days old fungal (s. ,olFii) plug was placed centrally of the PDA-seeded

plates and incubated at 30' t l'C for l0 days

(g) Inhibition zone with chloruform ertracted c uburc rthrales using fish-spine technique

The culture filtrates of isolates S,, and si.,were takeD only fol this study. cutture filtrates (autoclaved and

unautoclaved) of inhibitory bacteria were mixed thoroughly with 5 7, chloroform in a separating funnel- The

chloroform exfacts were separated and steitised fish-spines were dipped into each category ofthese

chloroform extracts of culture filtrate and placed centrally on PDA seeded sterilised periplates, Fungal

plugs of6 day age were placed sunounding the heated fish-spine following the earlier procedurc'

RESUXIS AND DISCUSSION

tJ stng scl erctium forsii as test fungus, different methods were employed to study in detail inhibition by

some antagonistic bacte al isolates- For this particular pathogen isolates sr2and sr7 showed highest
(+++) inhibition and srl and s16 the medium (++) under cross inoculation stldy (Table l). using bacterial

plugs inoculalion technique similar trend in inhibition was recorded and depicted tl[ough photographs,

Table 1. h-virra study of gowth inhibition by inhibitory bacteria

Bacterial isolates S. rolfsii

S,.
S,,
S,,
S,o

Control

+++
+++
++
++

'-' = No inhibitionl'+'= Poor inhibition: '++'= Moderate inhibition;'+++' = High inhibition

Tahle 2. /fl-virrD sensitivity ofs rofrii against culture filtrate ofinhibitorbacteria

Bacterial
isolates

Unautoclaved culture fi ltrate Autoclaved culture fi ttrate

l@7o 75% 5O4o XV" C..ntol1U9o 151o 5O9" 259o Control

s,?

S,,
S,"

s,,

+++
+++
+++
++

-t++
+++
+++

++

+++ +++
+++ +++
+++
++

'-'= Not sensitive (fult growth);'+'= Mild sensitive (High growth);
'++' = Moderate sensitive (Moderate gowth); 'r-Ft' = Highly sensitive (Poor growth)'
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Plate-l: Inhibition ofs /?#jii tluough bacterial PIug itroculatiorl tcchniqtie i Showtng inhibirion of

lnycelial growth ofhost fathogen by difTerent rnhibitors with respeclrves controls

{a) S,,(b) S', (c) S," (d) S,,

Growth tl1hibitton of the tuogus by culture fi]trates o[ the antagonists ilr Table 2 showed that inhibltion by

isolates Sl, and S|l washighesl (+++) at all the tested nauto lsolate

SL6gavehighest(+++)inhrbitionat lr)}c/catd.'75 
::]l 1::;:,

.on."n,.orion, ."rp"ctively lsolate Srr exhibited m uona

757r ancl507o1 oI unautoclaved cultu;e filtrctes No howe fuogal

growth when autochved ulture tlltrates were used Dorrnaut source of

intcction on dift-erent hos in tlelds,' lhus' their sensitivity with of growth

in culture fillJates of inhibitols were cxarnined- ObsJrvation fi ed culture

tiltrares lailecl toiflhibit rhe sclerotlar germinarion andmyce]ial growth even after ditfetent time oltreatment'

Efl-ect ofunautoctaved colture llltrates were insignillcant upto 60 minutes of treatment Ellecdve inhibition

ofscrerotiar germinahon and inmycelial growth was observed st?rrtlng from t h to3hof treatment.

Mirximunl iuhibition o{both sclerotial gemrnation and mycelial growtlr was recorded in the r'rnge of07' (-

).2%G).10ol.(+)andl1%(+)alt;3h of treatmen ts w ith culture fil trates of Sr" S'' S'oandS'

respectively lnhibition study by agar diffusion technique clearly indicated that all rhe unautoclaved culture

tlltrates showcd zone oflnhibition against the terget pathogen (Table4)'
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Table 3. /n yilr-o germinltion of sclerotia and grou th of 51 rcfsii inculture filtrates of inhibitory bacteria

altcrdillerent time of treiltment

Germination of sclerotia (70) and mycelial gowth

Isolates

Trrne

(drpping)

ln mlns

sr7

NS

Controlst2

NS

sl t sl6

s NSNSNS

r5

30

fI)

120

i00 100
+++ +++

loo 100
+++ +++

89 100
++ +++

30 lo0
+ +++

6 100
+ +t+

2 100
+ +++

t00 r00
+++ +++

100 lo0
+++ +++

86 r00
++ +++

20 100
++ +++

4 100
+ +++

o 100
- +++

r00 100
+++ +++

100 100
+++ +++

95 100
++ +++

100 100

+++ +++

100 t00
+t+ +++

90 r00
++ +++

32 lm
+ +++

12 100
+ +++

l0 lo0
+ +++

100 lo0
+++ +f+

100 100

+++ +++

100 100
+++ +++

100 r00
+++ +++

100 100

+++ +++

100 lo0
+++ +++

4'7

+

21

+

lt
+

100
+++

100
+++

lo0
+++

r80

I

Ii
'll

fl;
t
rl

'-'=Nogrowth;'+'=Poorgrowth;'++'=Moderategrowth;'+++'=Full/goodgrowth;NS=Non
sterilised culture filtratc; S = Sterilised culture filtrate'

Table4.Mycehalgrowthofs.rofsiinearllsh-spinedippedinculturefiltratesot'inhibitorybacteria

Bacterial isolates Non autoclaved
culture filtrate

Autoclaved culture
filtrate

S,,
S 

',S,n

S,,
Control

16.3'
t4 5

13 5
t3 3

0.0

0.0
0.0
0.0
0.0
0.0

'- lnhihition zone measured in lrm.

Alnons thern. isolatcs S, - shoued bes! inhlbition ( 16.3 rnm) ibllowed in descending order by S r' (I4 5 mm)'

isolales S,. and S r. were strong inhibitors when th

moderate (++) mlc;lial growrh ofthe rarget pathogen was recorded on culture filtrates of solates sr6 and s

rcsPec tivcl) thu;conttrming their lower inhibitory propeflies ttwas observed from (Table 6) thatbothSP
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Table 5. /,r-,i,,17 study ofculture filtrates of inhibitor bactena against my

Unautoclaved culture

fltrate

Autoclaved culture

f trate

S,,
S,,
S

s,,
Control

+

+++

++
+++
+++
+++
+++

= No growth offungus; ffi,.1*."-,, ;rr-rr, tfioderate growth of gungus: '+++ = Full

growth offungus

Table6.,lrr-vir,ostudyofchloroiormexEactedloxicmetabollbefromculnueliltratesofinhibitorybactena
ogoin.t -v""fiorn gtowth ofs ''tfsii

Cultureultrate
Unautoclaved
culture t-lluate + Chloroform

Aut(rlaved
culture filtrate + chloroform

s,.
S,,
Contfol

20.85 mm
17.85 mm

'- = No inhibition.

aPPIied'
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